Abstract.This study aimed to determine the factors that predict anosognosia in patients with Alzheimer's disease (AD) and to examine the effect of anosognosia on patient and caregiver perceptions of the patient's quality of life (QoL-p), using a cross-sectional design with 164 patients and their caregivers. Instruments of measurement included Anosognosia QuestionnaireDementia, Geriatric Depression Scale, Quality of Life in AD (QoL-AD), Disability Assessment for Dementia, Neuropsychiatric Inventory, and the Global Deterioration Scale (GDS). A binary logistic regression analysis was performed to identify the factors that predict anosognosia, while a linear regression analysis was conducted to determine the factors associated with QoL-AD. The degree of anosognosia increased in line with GDS stage (F (2,161) = 41.3, p < 0.001). In the binary regression analysis, the variables that predicted anosognosia were more neuropsychiatric symptoms (OR = 1.11, 95% CI: 1.06-1.17, p < 0.001), deficits in ADL (OR = 0.88, 95% CI: 0.83-0.94, p < 0.001), less depression (OR = 0.66, 95% CI: 0.54-0.82, p < 0.001), and older age (OR = 1.08, 95% CI: 1.00-1.15, p = 0.027). With regards to QoL-p, the multiple linear regression analysis for patients (r 2 = 0.486) showed that less depression (␤ = −0.52, p < 0.001) and greater anosognosia (␤ = 0.40, p < 0.001) explained 33% and 10% of the variance in QoL-AD, respectively. Greater anosognosia was associated with better perceived QoL-p, especially in advanced GDS stages. Anosognosia was associated with greater caregiver burden and a greater discrepancy between patient and caregiver ratings of QoL-p.
INTRODUCTION
The concept of anosognosia refers to a lack of awareness regarding the difficulties or deficits associated with an illness, and it has long been recognized as an important feature of Alzheimer's disease (AD) [1] .
Specifically, the person with AD may show a lack of awareness regarding impairments related to activities of daily living (ADL) [2] or their neuropsychological deficits, especially memory [3, 4] . Anosognosia can have important implications as patients underestimate their limitations in relation to quality of life [5] [6] [7] and are more prone to engage in dangerous behaviors [8] . It can also lead to increased caregiver burden [9] .
Estimates of the prevalence of anosognosia in AD vary widely between 20% [10] and 80% [11] and illustrates the enormous complexity and heterogeneity of the condition [12] [13] [14] [15] . A key contributor to this variability is the wide range of methods used to measure anosognosia, which include the use of questionnaires to compare patient and caregiver ratings [10] , the clinical judgment of professionals in relation to an anosognosia scale [11] , and the administration of neuropsychological tests [3] .
One key question is whether anosognosia forms part of the general characteristics of the disease process or whether it is a specific syndrome that is more common in certain patients. Although the majority of studies consider that anosognosia increases in line with the severity of dementia [4, [15] [16] [17] [18] [19] [20] , this is not always the case [21] [22] [23] . A similar discrepancy has been observed in relation to scores on the Mini-Mental State Examination (MMSE), which some studies have found to be negatively correlated with anosognosia [3, 10, 18] , while others have failed to confirm such a relationship [21, 22, 24] .
With regards to the hypothesis of specificity in relation to anosognosia, various studies have associated it with specific neurological changes, such as an increased density of amyloid plaques in the prosubiculum [25] , or with frontal lobe dysfunction and the related behavioral problems [21, 24, [26] [27] [28] [29] . From this perspective, anosognosia would be a more common symptom of frontotemporal dementia than of AD [30] .
These two domains of anosognosia, that is, related to cognitive deficits and to behavioral problems, were analyzed by Starkstein et al. [31] , who considered that they might constitute two independent phenomena in the context of AD. Anosognosia of cognitive/functional deficits was found to be related to the severity of dementia, whereas an unawareness of behavior problems appeared to form part of a disinhibition syndrome.
The findings are more consistent in relation to the symptoms associated with the anosognosia. Patients with anosognosia present deficits in ADL [2] [3] [4] 10] and a greater number of behavioral and psychological symptoms of dementia (BPSD) [32] such as disinhibition [4, 18, 27] , apathy [28, 33] , irritability and anxiety [4, 10, 16] , agitation [20, 28] , and aberrant motor behavior [28] .
A number of aspects merit particular mention. One is the relationship between depression and anosognosia. Although some authors have found a negative correlation between the two [11, 17, 18, 20] , others have failed to confirm this [21, 22, 28, 34] . Migliorelli et al. [35] reported a negative correlation between dysthymia and anosognosia in the early stages of AD, and suggested that this was an emotional reaction to the awareness of cognitive impairment.
A further aspect to consider is the relationship between anosognosia and patient and caregiver perceptions of the patient's quality of life (QoL-p). Some previous studies have reported an association between anosognosia and a better rating of QoL-p in patients with moderate dementia [7] , but this was not the case for those with mild dementia [7, 36] . The level of agreement between patient and caregiver ratings of QoL-p has also been shown to be influenced by anosognosia [5, 6, 36] .
In relation to these aspects, the present study seeks to clarify which factors are predictive of and associated with anosognosia, to examine the reasons for the discrepancies in the literature with regards to depression and anosognosia, and to determine the role played by anosognosia with respect to the discrepancies between patient and caregiver ratings of the QoL-p. Specifically, the aims were: 1) to identify the clinical and socio-demographic factors associated with the presence/absence of anosognosia and the factors that predict it; and 2) to examine how the presence of anosognosia affects patient and caregiver ratings of QoL-p.
MATERIALS AND METHODS

Design and study population
This observational, cross-sectional, and analytic study included a consecutive sample of out-patients seen at the Dementia Unit of the Department of Neurology at Bellvitge University Hospital (Hospitalet de Llobregat, Barcelona) and diagnosed as either AD according to DSM-IV (Diagnostic and Statistical Manual of Mental Disorders) criteria [37] or probable AD according to NINCDS-ADRDA (National Institute of Neurological and Communicative Disorders and Stroke/Alzheimer's Disease and Related Disorders Associations) criteria [38] , and who had a score on the MMSE [39] of between 10 and 28, thereby enabling the QoL scale to be applied [40, 41] . The sample also comprised their respective caregivers, with the main caregiver being defined as the person who was continuously responsible for helping the patient with ADL. Patients were excluded if they presented vascular or traumatic events, alcohol or substance dependency or abuse, and if they had severe communication problems that prevented them from responding adequately to the assessment questions. The study was approved by the hospital's Clinical Research Ethics Committee.
Instruments
Clinical and socio-demographic data
Socio-demographic data for patients (age, gender, schooling, months since diagnosis) were gathered using an ad hoc structured questionnaire.
Anosognosia
The Anosognosia Questionnaire-Dementia (AQ-D) [10, 17] was administered to patients and caregivers. It comprises 30 items that refer to cognitive/functional deficits and personality changes, with each item being rated according to the frequency of occurrence, from 0 (never) to 3 (always). The total score therefore ranges from 0 to 90, with higher scores indicating greater anosognosia. The final score is obtained by calculating the difference between caregiver and patient scores. In the original scale validation, its authors considered that severe anosognosia was present when this difference is ≥32.
Depression in the patient
The Geriatric Depression Scale (GDS-d), in its 15-item format [42] , was administered directly to patients. The cut-off score for probable depression is 6, while that for definite depression is 10.
Quality of life
The Quality of Life-Alzheimer's Disease (QoL-AD) scale [40] is designed to assess QoL-p from both the patient's and the caregiver's perspective. It comprises 13 items that refer to different aspects of the patient's wellbeing. Scores for each item range from 1 (poor) to 4 (excellent), yielding a total score between 13 and 52 (the higher the score the better the QoL-p). The scale's authors considered that it was valid for patients with MMSE scores >10. In the present study both the patient and caregiver perspectives were assessed.
Cognitive assessment of the patient
This was based on the MMSE [39] , a brief cognitive assessment tool whose score ranges from 0 to 30 (the lower the score the greater the cognitive deterioration). This is the most widely used screening tool for detecting cognitive impairment in AD and it shows close correspondence to the different stages of deterioration in the disease [43] . MMSE scores were corrected for age and education [44] .
Functional assessment of the patient
The Disability Assessment for Dementia (DAD) [45] , a measure of basic and instrumental ADL, was administered to caregivers. The DAD comprises 40 items and its total score ranges from 40 to 80 (the higher the score the greater functional capacity).
Behavioral and psychological symptoms of dementia
This aspect was evaluated by means of the Neuropsychiatric Inventory (NPI) [46] , which comprises twelve subscales that assess the frequency and severity of twelve neuropsychiatric symptoms, based on information provided by caregivers. Scores range from 0 to 144, and the higher the score the greater the frequency and severity of neuropsychiatric symptoms.
Stage of dementia
This was based on the criteria of the Global Deterioration Scale (GDS), a clinical assessment tool designed to determine the stage of a patient's dementia [47] . GDS 4 corresponds to cases of mild dementia, GDS 5 to moderate dementia, and GDS 6 to moderately severe dementia.
Caregiver burden
This was assessed using the Zarit Burden Interview (ZBI) [48] , which comprises 22 items that are scored on a Likert scale ranging from 1 (never) to 5 (almost always). The total score therefore ranges between 22 and 110 (the higher the score the greater the burden).
Procedure
The neurologists from the Dementia Unit identified eligible patients according to the inclusion criteria and determined their stage of dementia on the GDS scale [47] . The sample was recruited between January and October 2011. Of the total number of patients who met the inclusion criteria, only four families declined to participate.
Prior to the initial assessment interview at Bellvitge University Hospital, the aims of the study were explained to patients and caregivers, and informed consent was obtained from all participants. Patients and their caregivers were then interviewed separately by two psychologists trained in the administration of the respective tests ands instruments.
Statistical analysis
A descriptive analysis was carried out of the clinical and socio-demographic characteristics of the sample, using absolute and relative frequencies for qualitative variables and measures of central trend and dispersion for quantitative variables.
Based on their score on the AQ-D patients were assigned to one of two groups, no or mild anosognosia (NM-AN) and severe anosognosia (S-AN), using the cut-off (≥32) suggested by the scale's authors [9, 15] . In order to optimize the utility and clinical interest of the results, patients without anosognosia (≤14 AQ-D) and those with mild anosognosia (14-32 AQ-D) were grouped together, as the analysis of associated factors revealed no significant differences between these two subgroups.
Differences between the two groups (NM-AN and S-AN) in relation to qualitative clinical and sociodemographic variables were analyzed by means of the chi-squared test. Quantitative variables were analyzed by means of parametric or non-parametric tests, in accordance with criteria of normality. When there was a significant difference between two measures Cohen's d was calculated in order to determine the effect size. The degree of bivariate association between AQ-D scores and the clinical factors of patients was determined by calculating global correlations in each of the two groups, according to criteria of normality (r s = Spearman, r = Pearson).
Predictive factors related to the dichotomous variable (NM-AN versus S-AN) were identified by means of a binary logistic regression analysis, using the Enter method (all variables in a single step) for global factors and the forward Wald method for disaggregated factors (NPI & DAD).
The relevance of the factors associated with anosognosia was evaluated by multiple linear regression analysis, using AQ-D score as the dependent variable and considering both global data and data disaggregated by GDS stage. Finally, two multiple linear regression analyses were fitted to the sample data as a whole using QoL-AD scores as the dependent variable, the purpose being to identify the influence of the various factors on QoL, according to both patient and caregiver perceptions. This was done using the Enter method (all variables in a single step) for global factors. In the multiple linear regression analysis, the coefficient of contribution for each variable was calculated by means of the solution suggested by Guilford and Fruchter [49] : beta coefficient x the coefficient of correlation with the dependent variable. For hypothesis contrasts, the level of statistical significance was set at 0.05. All data processing and analysis was performed using SPSS version 17.0 for Windows.
RESULTS
Description of the sample
The final study sample comprised 164 patients. Twenty five of the initial cases (n = 189) were excluded: in 14 cases only the family caregiver could be interviewed, in one case only the patient could be interviewed, and in ten cases the patient had an MMSE score below 10.
The mean age of patients was 77.6 ± 7.2 years; 96 (58.5%) of them were women and 98 (59.7%) had received fewer than five years of schooling.
The mean MMSE score was 17.9 ± 5.8. With regards to the severity of dementia, 71 patients (43.3%) met the criteria for GDS stage 4, 52 patients (31.7%) the criteria for GDS stage 5, and 41 patients (25.0%) Table 1 .
Factors associated with anosognosia
The associated factors were compared across the two groups: NM-AN (n = 69) and S-AN (n = 95). In the bivariate analysis, patients with S-AN were older, scored lower on the MMSE, had more deficits in ADL, more symptoms on the NPI (agitation, apathy, disinhibition, irritability, aberrant motor behavior, and appetite disorders), a more advanced GDS stage, and had been diagnosed for longer. There were no significant differences related to gender or years of schooling ( Table 2) .
The correlations between AQ-D scores and ADL were significant in both groups, with the relationship being stronger for instrumental ADL (NM-AN, r s = -0.42, p < 0.001; S-AN, r s = -0.40, p < 0.001). The greatest differences between the two patient groups were observed in the correlations with the NPI. Table 1 (available online: http://www.j-alz.com/ issues/33/vol33-4.html#supplementarydata06).
The cognitive/functional subscale of the AQ-D showed a weakly significant correlation with MMSE scores (r s = −0.28, p < 0.001) and a strongly significant correlation with the DAD (r s = −0.67, p < 0.001). The behavioral subscale of the AQ-D showed a strong correlation with the NPI (r s = 0.63, p < 0.001).
Regarding depression, patients in the NM-AN group scored higher when they were assessed directly with the GDS-d. By contrast, there were no significant differences when depression was rated by caregivers via the NPI. The correlation between the GDS-d and NPIdepression was weak, although it was positive for the sample as a whole (r s = 0.23, p = 0.002).
Factors predictive of anosognosia
In the binary logistic regression model, the factors that predicted the presence of S-AN were a greater frequency and severity of BPSD (NPI), less depression (GDS-d), poorer functional ability (DAD), and older age. The MMSE score was not significant due to its high collinearity with the DAD, although the MMSE did become a significant predictor (OR = 0.90, 95% CI: 0.83-0.97, p = 0.010) when the DAD was removed from the regression analysis.
The regression analysis applied to the disaggregated factors of the NPI and DAD showed that deficits in instrumental ADL (DAD), less depression (GDS-d), NPI-irritability, and NPI-disinhibition were all significant (Table 3) . Scores on the NPI subscales agitation, apathy, aberrant motor behavior, and appetite disorders were not predictive of anosognosia.
Anosognosia and severity of dementia
Scores on the AQ-D increased in line with the severity of dementia in both NM-AN and S-AN patients. Similarly, the percentage of patients with S-AN increased as the dementia became more severe (GDS 4 = 30.9%; GDS 5 = 71.1%; GDS 6 = 87.8%) (Table 4A ).
In the bivariate analysis of GDS stages, the differences between the NM-AN and S-AN groups with respect to apathy, aberrant motor behavior, and appetite disorders were only significant in the early stages of the disease. The only factors that remained significant across all the stages were disinhibition, irritability, and agitation (Supplementary Table 2 ).
In the linear regression analysis conducted according to GDS stage, the greatest number of relevant factors associated with the presence of S-AN was observed in relation to GDS stage 4 (deficits in ADL, neuropsychiatric symptoms, and less depression). As the severity of dementia increased, these factors became less relevant, such that the only factor that showed a significant association across all GDS stages was neuropsychiatric symptoms (NPI) ( Table 4B ).
The patient's quality of life and anosognosia
Patients
In the bivariate analysis, perceived QoL-p differed significantly between patients with S-AN and those with NM-AN, with the former giving higher ratings on the QoL-AD scale (Table 2 ). In the analysis by GDS stage, there were no significant differences in scores on the QoL-AD when considering the sample as a whole. However, when the two groups were analyzed separately, the score on the QoL-AD decreased significantly among NM-AN patients as their dementia became more severe, while there were no differences in S-AN patients. Scores on the QoL-AD were always lower among NM-AN patients than among those in the S-AN group, and this difference became more marked with increasing severity of dementia, reaching significance at GDS stages 5 and 6 (Table 5A ).
In the linear regression analysis, higher scores for perceived QoL-p were associated with less depres-sion, greater anosognosia, better ability in relation to instrumental ADL, and fewer neuropsychiatric symptoms. Depression and anosognosia were the main explanatory variables, accounting respectively for 33.1% and 10.0% of the variance in QoL-AD scores (Table 5B) .
Caregivers
In the bivariate analysis, caregiver ratings of QoLp were higher for NM-AN patients than for those in the S-AN group (Table 2 ). In the analysis by GDS stage, ratings of QoL-p became worse as the severity of dementia increased, this being the case for both groups (NM-AN and S-AN), although the difference between the two was only significant at GDS stages 4 and 5 (Table 5A ). Caregiver burden (ZBI) only showed significant correlations at these two stages, specifically with ratings of QoL-p (GDS 4, r s = -0.59, p < 0.001; GDS 5, r s = −0.38, p = 0.005) and scores on the AQ-D (GDS 4, r s = 0.44, p < 0.001; GDS 5, r s = 0.29, p = 0.033).
In the linear regression analysis, higher ratings of QoL-p were associated with better functional ability, less anosognosia, less depression, and fewer neuropsychiatric symptoms. Anosognosia and functional ability explained, respectively, 17.6% and 23.3% of the variance in QoL-AD scores (Table 5B) .
Differences between patients and caregivers
The bivariate analysis showed that for both groups of patients (Table 2 ) and all GDS stages (Table 5A) , caregiver ratings were always worse than those of patients. A linear regression analysis with the difference in QoL-AD scores (patients -caregivers) as the dependent variable (r 2 = 0.468) revealed that anosognosia was the main variable (␤ = 0.54, p < 0.001, r = 0.64) associated with differences in patient and caregiver ratings of QoL, it accounting for 34.6% of the variance.
DISCUSSION
Factors predictive of anosognosia
The first objective of this study was to identify factors that predict anosognosia. The analysis showed that the most relevant variables in this regard were more symptoms on the NPI, less depression (GDS-d), and greater deficits in ADL. In line with previous research, the most important neuropsychiatric symptoms were found to be greater disinhibition [4, 18, 27] and irritability [4, 10, 16] . The significant association between deficits in ADL and anosognosia has also been reported previously [2] [3] [4] 10] . Overall, apathy was not a predictor of anosognosia, consistent with a specific study on this aspect [33] . In line with other previous findings [28, 50] , apathy was correlated with anosognosia in our patients with mild dementia. However, this correlation was not maintained among patients with moderate or severe dementia. These results suggest that apathy is a disorder that increases in line with the severity of dementia regardless of the presence of anosognosia, and it may be considered a predictor of functional deterioration, especially regarding basic ADL [51] .
Anosognosia and severity of dementia: Associated and specific factors
Scores on the AQ-D increased in line with the severity of dementia (GDS) in both NM-AN and S-AN patients, although more notably in the former. These results are consistent with previous findings regarding the relationship between the degree of anosognosia and severity of dementia [4, [16] [17] [18] [19] [20] . Some authors have, however, questioned these findings due to the lack of a significant correlation with the MMSE [21] [22] [23] [24] or because they consider that the most significant aspect is frontal lobe dysfunction [21, 24] or behavioral problems [23] , rather than the severity of dementia. In the present study, the MMSE also appeared as a predictive variable in the binary logistic regression analysis when the DAD variable was removed, with a high degree of collinearity between the two.
A further aspect is the difficulty of differentiating among disorders associated with anosognosia or with the severity of dementia. Although anosognosia does increase in line with the severity of dementia, this is also the case of other problems such as apathy, appetite disorders, and aberrant motor behavior. Differences between the NM-AN and S-AN groups with regard to these disorders were only present at the early stage of dementia, the distinction being lost in more advanced patients. This suggests that these disorders are more related to the stage of dementia than to anosognosia, and at all events they would only be associated with anosognosia in early-stage patients. This conclusion is supported by the results of a previous study that found a positive correlation between anosognosia and apathy, agitation, and aberrant motor behavior in patients with mild AD [28] .
Disinhibition, irritability, and agitation seem to be more specifically associated with anosognosia as they were more common among patients in the S-AN group, including at advanced stages. Similarly, in the linear regression analysis, the only variable that remained significant across all stages was neuropsychiatric symptoms (NPI). These data suggest that greater anosognosia is associated with greater severity of dementia, although this relationship is more notable in patients with more BPSD, who probably present more frontal lobe dysfunctions [21, 24] .
Depression and anosognosia
All the analyses of the present study reveal an inverse correlation between depression (assessed by the GDSd) and anosognosia, a finding consistent with a number of previous studies [11, 17, 18, 20, 35] . However, not all authors have found this relationship [21, 22, 28, 34] . This discrepancy may be due to a methodological problem. Whereas the former set of authors applied instruments directly to the patient, the latter assessed depression according to DSM-IV criteria for major depression [21, 34] , using either the items from the AQ-D [22] or the NPI-Depression subscale [28] .
Assessing depression in the patient directly during the early stages of dementia enables reliable information to be obtained, whereas it is possible than in more advanced stages, the patient's mood will also be affected by anosognosia. Our data support the hypothesis of those authors who found a negative correlation between anosognosia and depression, namely that a greater awareness of deficits (less anosognosia) is related to a reactive depressive mood, especially in the early stages of dementia.
The patient's quality of life and anosognosia
The second objective of this study was to examine the relationship between anosognosia and patient and caregiver ratings of the QoL-p. In line with previous research [7, 36] , we found that in cases of mild AD (GDS stage 4), anosognosia did not produce differences in the perception of patients. Overall, patients with S-AN gave higher ratings of QoL, whereas those in the NM-AN group rated QoL as worse. This shows that a greater awareness of deficits and difficulties (less anosognosia) is related to a poorer perception of QoL, and highlights the relevance of psychological factors in the early stages of the disease (lower QoL-AD scores associated with greater depression and less anosognosia). Conversely, in more advanced stages biological factors would acquire greater importance (higher QoL-AD scores associated with more anosognosia).
Caregiver ratings of QoL-p were lower as the severity of dementia increased, although the greatest differences related to anosognosia were observed in the early stages of the disease. These results could be related to the fact that caregiver burden [9] is more strongly correlated with QoL-p and AQ-D scores in the early stages, due to the greater initial impact of the disease.
Anosognosia was the most important variable in terms of explaining the differences between patient and caregiver ratings of QoL-p. Greater anosognosia was related to better perceived QoL-p among patients and to poorer ratings by caregivers. These data call into question the perception of QoL-p reported by patients with S-AN, especially in the advanced stages of dementia. This is consistent with the findings of various authors who consider that in patients with anosognosia the ratings of QoL-p are better [7, 36] , less reliable, and should be interpreted with caution [5, 6] .
In terms of objective criteria of impairment, caregiver ratings would seem to offer a better reflection of reality. Subjectively, however, the differing perceptions of patients and caregivers may represent two potentially valid perspectives [6, 12] , although further research would be required to confirm this hypothesis.
CONCLUSIONS
This study makes two main contributions. Firstly, it identifies the functional deficits (neuropsychiatric symptoms) that are associated with greater anosognosia, highlighting instrumental ADL, disinhibition, and irritability as predictive factors. Less depression, assessed directly in the patients, was also a relevant predictor of anosognosia. Secondly, the study demonstrates that anosognosia is the most important factor in relation to the discrepancies between patient and caregiver ratings of the QoL-p. Patients with greater anosognosia rate their QoL as higher, this being particularly so in the advanced stages of dementia. Among caregivers, by contrast, greater anosognosia is associated with poorer ratings of the QoL-p, especially in the early stages of the disease, where it is strongly correlated with caregiver burden.
Clinical implications
Patients without anosognosia present more depression, while less depression is shown to be the most important factor in terms of better perceived QoL-p. Consequently, depression should be regarded as a key factor in the treatment of patients with AD.
Behavioral symptoms are an important factor in patients with anosognosia. This is a more complicated issue as such symptoms form an intrinsic part of the disease, this being more notable among patients with anosognosia. A reduction in neuropsychiatric symptoms would lead to increased wellbeing in the patient and, especially, in family caregivers.
Patients' own ratings of their QoL should be accompanied by measures of depression and anosognosia. Whereas depression could lead to a more negative perception the presence of anosognosia could lead to overly positive ratings of QoL by the patient, hence the need for complementary measures.
Among caregivers, interventions that enable them to develop a better understanding of the nature of dementia, to maintain significant relationships with the patient [12] , and which provide ongoing educational and emotional support to reduce burden could help them to have a more positive view of QoL-p [52, 53] .
Limitations and future directions
The present research opted for a global study of anosognosia so as to analyze the clinical factors associated with it and to examine its effect on patient and caregiver ratings of the QoL-p. The study of how anosognosia affects the different neuropsychological domains (memory, language, executive functions, etc.) would require both a more homogeneous sample in relation to MMSE scores, as well as the use of specific tests to assess these domains. These aspects need to be addressed in future research. The controversial issue of depression and anosognosia could be analyzed in future studies in relation to the specific criteria of depression in AD [54] .
Another key limitation of the present study is that it lacks a longitudinal perspective which would provide greater clarity regarding the factors associated with both anosognosia and QoL-p as dementia becomes more severe. Finally, it is acknowledged that the study did not consider, in detail, the potential influence of caregiver factors such as gender, burden, and mental health on the appraisal of anosognosia and QoL-p. Future studies should therefore analyze caregiver factors in relation to the latter two aspects.
